Background: The epidemic of HIV/AIDS enters into its fourth decade and is still considered an important public health problem in developed and developing countries. The purpose is verify the oral health and other factors that influence the quality of life of people living with HIV/AIDS attending a public service reference in Brazil.
Introduction
Acquired Immune Deficiency Syndrome is considered an important public health problem in developed and developing countries. Worldwide, there are approximately 33 million people living with HIV/AIDS, and in Brazil, it is estimated that about 630 000 individuals, 15 to 49 years old live with the disease [1, 2] .
After more than three decades since the beginning of the HIV/AIDS epidemic, significant improvements were observed for Antiretroviral Therapy (HAART). Because of those advances HIV has moved from a terminal illness to a chronic one [3] . With this, there was an improvement in the life expectancy of these people and the quality of life (QOL) becomes an important instrument for assessing the health of these individuals [4] .
In this perspective, Locker affirms that health problems can affect the quality of life, but it is not always the case [5] . The implication is that people living with chronic diseases, such as HIV, see the disease with a dimension that other problems, such as the presence of an oral condition, for example, do not always negatively influence their quality of life [6] [7] [8] .
However, it is known that dental problems can impact the health of people with compromised immune systems [9, 10] . These untreated illnesses can impair chewing and swallowing [11, 12] , directly affect nutrition and adherence of antiretroviral therapy [13] , besides influencing physically, mentally and socially to the individual's life [14, 15] .
Few studies have been conducted that assessed the oral health status and quality of life of people living with HIV/AIDS. The present study investigated the quality of life associated with socio-demographic conditions, HIVrelated aspects, habits and the oral health of people living with HIV/AIDS attending the public service reference in Espírito Santo, Brazil.
Methodology

Design study
This is a quantitative exploratory cross-sectional and analytical study carried out in the public health service offered to people living with HIV/AIDS, the STD/AIDS Reference Center, which has operated since 1992 in the capital of Espírito Santo. Espírito Santo is a state located in southeastern Brazil and despite going through a major economic development, large social inequalities are observed.
Close to 1,500 people living with HIV/AIDS are accompanied by the STD/AIDS Reference Center, on this basis, the sample size (n) was calculated by a Simple Random Sample, with a total of 177 patients, with a margin of error of 7% and a confidence level of 95%. The sample selection was carried out by randomly contacting the patients, on each examination day on a dental service, during 4 consecutive months until completed contacting the 177 subjects. We included patients with a confirmed diagnosis of HIV infection over 18 years of age and who agreed to participate in the study.
Data collection
The collection of the data was performed over four months in 2012, after a pilot study in which all the variables were tested.
The QOL data was collected by the HAT-QoL validated instrument developed by Holmes and Shea [16] , originally written in English, but translated and validated in Brazil by Galvão [17] . This instrument was selected to be specific for assessing the quality of life of people living with HIV/AIDS, and has good psychometric properties, good internal consistency and evidence of construct validity. The HAT-QoL has 42 items divided into nine domains: General Activity, Sexual Activity, Confidentiality Concerns, Health Concerns, Financial Concern, HIV Awareness, Satisfaction with Life Issues related to medication and Trust in the physician. The response for all items is obtained from a Likert scale that contains: all the time, most of the time, some of the time, part of the time and not at all. In each question, it is noted that only one option best corresponds to characterize the last four weeks experienced by the patient. The scores are calculated according to the answers, and range from one to five, with one representing a worst condition and five in a better state or condition. The scores in each domain are transformed into indices weighing 0-100, and the closer the index is to 100, the better the quality of life.
The data relating to socio-demographic questions, issues related to HIV and habits were obtained through a structured questionnaire constructed specifically for this study. The socio-demographic variables include: birth, age, gender, color, marital status, education, household income and link to employment. Those related to HIV and habits are: viral load, CD4, date of HIV diagnosis, transmission mode, use of antiretroviral therapy, smoking habits, alcohol, drug use and condom use before and after diagnosis.
The oral health examination was conducted by a calibrated researcher (kappa > 0.81 for all variables collected), in the dental clinic of the study site. To perform the test we used the probe recommended by the WHO and mouth mirrors. Condition of the teeth, gums and use/need of dentures were evaluated according to the codes and criteria for epidemiological survey of the World Health Organization [18] . For the condition of the teeth, the average number of decayed, missing or obturated teeth was used (DMFT). The periodontal status was verified by the Community Periodontal Index (CPI), which evaluated the presence of bleeding, calculus and periodontal pockets. The codes were: 0-healthy, 1-bleeding observed after probing, 2-presence of calculus, 3-bag 4-5 mm, 4-bag of 6 mm or more, X-excluded sextants (less than 2 teeth); 9-no information.
The use of dentures was recorded as follows: 0-no use, 1-fixed bridge, 2-more than one fixed bridge, 3-a removable partial denture, 4-fixed denture + removable 5-total dentures, 9-no information . The need for dentures was also evaluated according to the following codes: 0-no need, 1-one element denture, 2-more than one element, 3-combination of dentures, 4-total denture, 9-no information.
Data analysis
Descriptive analyzes were performed for the sociodemographic characteristics of the population, through the measures of central tendency (simple frequencies, mean and median) and measures of dispersion (standard deviation). The sample involved in the research set the normal distribution of probability, assessed by the Kolmogorov and Smirnov test (p = 0.100) and the hypotheses were verified with the aid of parametric statistics. The region for the rejection or not for any of these hypotheses was considered at a significance level of 0.05. The statistical analysis of variance (ANOVA) and multiple linear regression tests were conducted with elimination of the non-significant variables. The selection of independent variables for the multiple linear regression models was performed according to a stepwise model. After adjusting the multiple linear regression model, with a confidence interval of 95%, the p-values were estimated. All statistical analyzes were performed using the SPSS version 17.0.
Ethical aspects
The study was approved by the Ethics Committee on Human Research of the Universidade Estadual Paulista, School of Dentistry of Araçatuba and performed with the understanding and written consent of each participant.
Results
Of the study participants, more than half of the sample were women (53.1%) with a mean age of 42 years. Most were brown (61.6%) and were not in a stable relationship (48.6%). Regarding education, 53.1% had eight years or less of schooling and 7.3% could not read and write. Of the participants, 20.3% were not employed and 63.8% had a monthly income of one to two minimum wages. Regarding the tests, 78.2% had CD4 counts greater than 350 cells/mm3 and 61.6% undetectable viral load. Regarding the discovery time of HIV diagnosis, 35.0% responded that there was more than 10 years and 86.4% of patients were aged 20 to 50 years when they received the result. The transmission by heterosexual relations was 55.9% and 53.1% of the respondents said they did not know where they contracted the virus. Most made use of the HAART (77.4%). Of the patients, 77.4% were non-smokers, 67.2% did not consume alcohol and 95|.5% of the patients said they did not use illicit drugs. Regarding the use of condoms during sexual intercourse, 67.8% said they always use and 6.8% said they never use, even after the discovery the HIV.
Patients had a mean DMFT of 17.64 (standard deviation = 7.786) (2.85 decayed teeth, SD = 3.58, 9.12 missing teeth, SD = 7.95 and 5.67 obturated teeth, SD = 4.99). The majority of the HIV + patients showed good periodontal status (56.6%) and 25.3% had periodontal pockets of 4 to 5 mm. Regarding the use of dentures, 35% of those surveyed used dentures. Among them, 1.69% used fixed bridges, 18% removable partial dentures, 10.7% total dentures. Regarding the need for dentures, 41.5% needed dentures in the maxilla and 62% in the mandible.
In the assessment of the QoL, the domain with the lowest average was the Financial concern (39.4), followed by the Confidentiality Concern (43.2), Sexual activities (55.2) and Health concern (62.88), and the highest averages were: Trust in physician (96.18) and Issues relating to medication (86.54).
The results of the bivariate analysis performed between the averages of the HAT-QoL domains (dependent variables) with the socio-demographic variables, HIV-related aspects, habits and oral health can be seen in Table 1 .
For socio-demographic variables there was a statistically significant difference between the ages in the domains of Sexual Activity, Confidentiality concern, Health concern, Financial concern and HIV acceptance. Regarding the sex variable, it was observed that differences between groups were statistically significant in six domains of the HAT-QoL, except in the domains Questions related to medication and Trust in physician.
Regarding personal income, we found that, of the nine domains in only three were observed statistically significant differences: General Activity, Financial concern and Satisfaction with life. In the clinical variables, only the viral load was associated with the domain Questions related to medication and CD4 with General Activity and Health concern.
For the variable related to the transmission of HIV, how transmission occurred was associated with the domains General Activity, Sexual Activity and Satisfaction with life. Regarding the abandonment of treatment we observed statistically significant differences in the domains: General Activity, Confidentiality concern, Health concerns, Financial Concern, HIV acceptance and Satisfaction with life. Alcohol consumption and smoking were associated with Sexual activity. And drug use with the domains Health concerns, Satisfaction with life and Questions related to medication.
Regarding the variables of oral health condition, there were statistically significant differences: number of missing teeth with Confidentiality concern and Health concerns; filled teeth with Confidentiality concern; DMFT with Health concern, use of maxillary denture with Sexual activity, Health concern and Questions related to medication; need for denture with General Activity.
In the multiple linear regression model for the general domain activity, good periodontal status and the good levels of CD4 cells had positive effects on the QoL, while did not have link to employment and the need for dentures had negative effects. Negatively associated to the Sexual activity domain, it did not have link to employment and alcohol consumption ( Table 2) .
Concerning the Confidentiality domain, older age was positively associated with the best scores, while the fact that being brown or black had a negative association.
In the analysis for the Concern with health domain, being male, of younger age, using dentures and not using illicit drugs were associated with higher scores on the QoL. Concern for the financial domain was associated with the higher score variables: higher level of education, nonsmoking and good periodontal status, while not having link to employment was associated with lower scores.
In the Awareness domain about HIV, good levels of CD4 cells were found, HIV diagnosis of more than 10 years, higher level of education and good periodontal status were associated with the better scores. HAART use was negatively associated with the Satisfaction with life domain, while being male and having good levels of CD4 cells were positively associated. Issues related to variable drugs, not using illicit drugs and not having been infected through sex were positively associated, while high viral load was negatively correlated, as to the Trust the physician domain, not using the HAART was negatively associated.
Discussion
The results of this study showed that the oral health status of the participants was worse than the national average of Brazilians [19] , with a DMFT index of 17.64, with a mean of 9 missing teeth and 3 decayed teeth per person, although large associations of the oral health variables in the quality of life domains were not observed. This can be explained by the fact that oral problems, in most cases, does not cause a threat to life, being, in general, acute episodes and readily treatable. Thus, their impact on the quality of life may not be obvious and often minimized by the context of other more serious chronic conditions [20] . In addition, low socioeconomic status and low education of this population put them in disadvantage in relation to oral health problems due to lack of access to dental care, and lack of information about the prevention of oral diseases. And that's why they do not give much importance to oral health, which also explains the low impact of oral health on quality of life [21, 22] . In Brazil, few studies have reported the experience of dental caries in people living with HIV/AIDS and those that were made most were related to children. It is known that dental caries is an infectious disease and the various side effects of antiretroviral therapy may contribute to inadequate oral hygiene and diet, that being said, HIV infection appears to be a risk factor for caries [23] . This can be observed by the results of the oral health of this study, as well as others performed with people living with HIV/AIDS, where high levels of DMFT were reported. And these numbers are far from the goals proposed by the WHO for the year 2010, where the presence of 20 or more teeth in the oral cavity for 96% of the individuals with no missing teeth, at 18 years of age [24] [25] [26] .
Oral diseases and HIV infection have a higher impact on disadvantaged and socially marginalized populations [27] similar to this study, where the majority of the respondents were poor and had little schooling. Another important aspect with regard to the transmission mode, which largely consisted of heterosexual relationships, is in agreement with the epidemiological profile of HIV a few years ago: heterosexuals and women, impoverishment and internalization [28, 29] .
The number of decayed and missing teeth and the need for dentures characterize the sample as a group in great need of dental care [30] and in Brazil, access to free dentistry treatment is still complicated, there is a long waiting list for patients with oral problems and they do not have the financial means to afford a private service, and give up dental care. In addition, the Brazilian population shows that the demand for dental care happens when the dental disease is already at an advanced stage, with irritation and pain. A direct consequence of this systematic exclusion of services, are dental extractions which, in most cases, could be avoided [31] .
In the analysis of the scores of the quality of life, the results showed that the lowest averages were: Financial concern, Confidentiality concern, Sexual activities and Health concerns, results that corroborate with the findings of other studies using the HAT -QoL scale [16, 17, 32] .
The average obtained (39.4) in the Financial concern domain probably was the low per capita income of the respondents, which hinders the survival of the individual. This may indicate that income, in spite of holding their value on living conditions and services, can influence the state of health, which further hinders their integration into the labor market [33] . People living with HIV/AIDS who have no link to employment have a poorer quality of life than those who work, this is also observed in another study [34] . Therefore, the chronicity of the disease brings new changes, including issues related to occupation, employment appears to not only have the importance of financial benefit, but is a form of social, emotional and identity inclusion as well [35] .
The Confidentiality concern is a very common situation among these individuals, which happens because of the fear of being seen as having a disease still very stigmatized by society. That means they have a life of duplicity, because only a few people from their neighborhood are chosen to know about their HIV status [32] . This concern even affects the demand for health care because these patients stop going, or looking for the dentist too late, for fear of having to report that they have the HIV virus and suffer prejudice due to the unpreparedness of the professional, this makes these patients prone to having major problems related to oral health, this can be observed in the significant association of the variables of decayed and teeth loss with the Confidentiality concern domain [36] . Life with HIV/AIDS brings changes in the sexual activity of persons, and the conditions under which they find themselves due to the infection, leading to a fear of sexual relationships, which makes them avoid relationships, even though they have sexual desires [37] . This implies the involvement of the Sexual activity domain on the quality of life and the fact that there is no link to employment and alcohol consumption further strengthens a poorer quality of life.
The Health concern domain investigates the restlessness of the respondents living with the virus and its consequences, and self-assessment in relation to health, knowledge of laboratory parameters and concern with a prognosis of death situations that possibly hinder wellbeing [17, 38] . From this perspective, in this study the year of HIV diagnosis was associated with this domain, for the reason that people with recent discovery of the infection do not accept the fact that the disease, which leads to discouragement with life and health care, and implies low scores . In the multiple linear regression, the fact of not using illicit drugs had a positive association in this field, in addition to using dentures, which demonstrates the care of individuals in their health and wellbeing.
The periodontal status of the participants of the study was good on the most part, with the Community Periodontal Index below the expected average, as well as the study by Lemos et al., who found a low frequency of periodontal disease in people living with HIV/AIDS, and the condition of systemic infection an important factor in maintaining the periodontal status. Individuals with a more advanced state of infection presented greater problems in the periodontium. This positively influences the periodontal health on the quality of life in more than one domain, as observed in the multivariate analysis [39, 40] .
The found results presented the socio-demographic and clinical characteristics of these individuals similar to other surveys conducted with a Brazilian population living with HIV/AIDS [17, 34, 35] . There are some limitations to this study, such as the voluntary participation of the respondents, which may have had more individuals concerned about the oral and general health and higher education. The research is cross-sectional, which precludes causal inferences. Due to the anonymous nature of the study, it was not possible to collect any information about those who did not answer the questionnaire completely. With regards to the quality of life instrument, though it may be validated in the Portuguese language, the educational level of the respondents may have had an influence on the responses in which the participants responded without even understanding the question.
Despite these limitations, the study shows that there are many factors that influence the quality of life of people living with HIV/AIDS, and the socioeconomic conditions and inadequate oral health negatively influence the quality of life of these individuals.
